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@ Pelletiser and method for making frozen pellets. 

(g) A pelletiser (12) for making pellets from a liquid or 
semiliquid food product has two moulding rolls (28, 29) 
between which the food product is formed into pellets. The rolls 
(28, 29) have teeth of complementary shape, and the teeth of at 
least one roll have axially spaced-apart recesses (34). The rolls 
are cooled with a refrigerant during the moulding operation. By 
means of the pelletiser, frozen pellets are made from a liquid or 
semiliquid food product which, prior to moulding, is refrigerated 
into mouidable consistency before being supplied to the nip 
between the two cooperating moulding rolls which are cooled 
during the moulding operation so as to form surface-frozen 
pellets which are thereafter subjected to final freezing. 
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Description 



PELLETISER AND METHOD FOR MAKING FROZEN PELLETS 



The present invention relates to a pelletiser for 
making pellets from a liquid or semiliquid food 
product which has been refrigerated into mouldable 
consistency, said pelletiser having two moulding 
rolls between which the refrigerated food product is 
formed into pellets. 

The invention also relates to a method for making 
frozen pellets from a liquid or semiliquid food 
product. 

The freezing of liquid or semiliquid food products 
in particle form. i.e. in the form of powders, granules 
pellets or the like, confers advantages in several 
respects. Thus, quick freezing, as well as quick 
thawing, is made possible, which is advantageous 
for high quality. Freezing in particle form enables the 
producer to simplify packaging in portions of 
different sizes, while the consumer need only thaw 
the amount of food required on a particular occa- 
sion. 

For freezing liquid and semiliquid food products in 
the form of pellets, it is previously known to first 
freeze the product in block form and then divide the 
frozen blocks into particles which are smaller than 
the desired pellets, and thereafter compress the 
particles to form pellets of the desired shape The 
major drawback of this method is that it is not 
sufficiently gentle on many products containing 
components in particle form. These components 
may then be damaged, both during disintegration 
and compression. 

Another method for freezing food products as 
defined above in the form of pellets consists in 
freezing the food product in containers of desired 
shape and volume, and expelling the food product 
from the containers after freezing. This method is 
complicated from production engineering aspects 
and also suffers from the disadvantage that it is 
difficult to prevent the product from freezing fast in 
the containers. 

Yet another method for freezing food products as 
defined above in pellet form involves spreading the 
product on a conveyor belt which may be planar 
corrugated or provided with depressions of a 
desired shape. The product spread on the belt is 
conducted thereon through a freezing zone and 
after passing through this zone, is separated from 
the belt. This method suffers essentially from the 
same drawbacks as the method previously de- 
scribed. ' 

It is further known, by resorting to substantial 
compression, to make pellets of optional materials 
wh.ch have been finely divided prior to compression 
l his technique however conditions that the compo- 
nents of material in the pellets produced are not 
adversely affected by the required, relatively high 
degree of compression. 

The object of the present invention therefore is to 
provide a pelletiser of the type stated in the 
introduction to this specification, which is able to 

' mSKO Weill A* r» 1 iin+tb.^. »i . 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



. , r . . — . rvw.nwBHv,^ wuiwi is aoie to 

an&o^ihe shortcomings 
encountered in prior art techniques. 



According to the invention, a pelletiser of the type 
stated byway of introduction is characterised by a 
refngerator for cooling at least one moulding roll so 
as to bring about surface freezing of the food 
product during moulding thereof into pellets. 

The moulding rolls suitably have teeth of com- 
plementary shape, and the teeth of at least one roll 
have axiaJly spaced-apart recesses. In a preferred 
embodiment, the teeth of both rolls have recesses 
the centre distance of which on each roil is at least 
equaJ to the axiaJ width of the recesses the 
recesses of one roll being axially located midway 
between the recesses of the other roll 

The profile of the two rolls then is suitably 
identical. y 

The recesses may advantageously have an undu- 
lating profile in an axial section of the teeth, and the 
teeth may further have a rounded shape such that 
the moulded pellets will have a double saddle shape 
To facilitate the removal of the moulded pellets from 
the recesses, these suitably extend throughout the 
entire tooth width in the circumferential direction 
and may be provided by turning. 

According to the invention, the method for making 
frozen pellets from a liquid or semiliquid food 
product is characterised by refrigerating the food 
product into mouldable consistency, feeding the 
mouldable food product into the nip between two 
cooperating moulding rolls, cooling the moulding 
rolls during the moulding operation so as to form 
surface-frozen pellets, and thereafter subjectinq the 
pellets to final freezing. 

Suitably, the cooling of the moulding rolls is so 
adjusted that the moulded pellets are completely 
enclosed by a frozen crust. 

The refrigerator of the pelletiser preferably is 
arranged to cool both moulding rolls, suitably by 
means of a refrigerant which is supplied to a cavity in 
each roll. The cavity may advantageously be cylindri- 
cal, and the refrigerant, e.g. liquid nitrogen, can be 
injected through a nozzle provided in the cavity. 

The invention will now be described in more detail 
hereinbelow with reference to the accompanying 
drawings. Fig. 1 schematically shows an embodi- 
ment of a refrigerating device in which the inventive 
pelletiser is included. Fig. 2 is a side view in 
cross-section of an embodiment of the pelletiser 
according to the invention. Fig. 3 is a top plan view of 
a first embodiment of the rolls included in the 
pelletiser. Figs. 4 and 5 are a side view and a top plan 
view, respectively, of a second embodiment of the 
rolls included in the pelle tiser. Fig. 6 is a longitudinal 
section of a preferred embodiment of one of the 
moulding rolls of the pelletiser. Fig. 7 is a cross-sec- 
tion taken along the line VII-VII in Fig. 6. 

In Fig. 1 t there is shown a container 1 for a liquid or 
semiliquid product to be frozen in pellet form. The 
product in the container 1 can be discharged 
therefrom through a conduit 2 by means of a pump 3. 
The conduit 2 is connected to a nozzle 4 from which 
the product is caused to drop or flow down into one 
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end of a second insulated container 5 having an 
agitator and a conveyor 6. The container 5 is 
elongate and accomodates a screw conveyor 7 
extending in the longitudinal direction of the con- 
tainer 5 from an inlet end thereof at the nozzle 4 to an 
opposite outlet end. The screw conveyor 7 has at 
least one screw flight 8 mounted on a central drive 
shaft 9 in spaced-apart relation thereto, such that it 
also serves as agitator. The screw conveyor may 
advantageously include two parallel screws, each 
comprising one screw flight. 

At the outlet end of the container 5, an opening is 
provided in the bottom of the container 5. In a 
discharge conduit 10 connected to this opening, a 
screw conveyor 11 is mounted for feeding the 
product concerned through the discharge conduit 
10 to a pelletiser 12 mounted at the outer end of the 
discharge conduit. 

In the upper part of the container 5, there are 
mounted a plurality of spray nozzles 13 which via 
conduits 14 can be supplied with a refrigerating gas 
in the liquid state, preferably liquid nitrogen. The 
nozzles 13 are such that the liquid refrigerating gas 
is sprayed in a very finely divided state over the 
product fed into the container 5. 

Further, electric motors 15, 16, 17 and 18 are 
provided for driving the pump 3, the agitator and the 
conveyor 6, the screw conveyor 1 1 and the pelletiser 
12, respectively. The excess of refrigerating gas in 
the container 5 is conducted through a conduit 19 
and a throttle valve 20, either into a gap 21, which 
covers at least the underside of the container 1, and 
from there into the container 1, or to an outlet 22. 

The arrangement described above operates as 
follows. The liquid or semiliquid precooled product is 
pumped by means of the pump 3 from the 
container 1 to the nozzle 4 and into the container 5. 
In the container 5, the product supplied is agitated 
while the liquid refrigerating gas is sprayed over it in 
a freezing zone between the inlet end and the outlet 
end of the container 5. Very small droplets of the 
liquid refrigerating gas will thus be distributed over 
the surface of the product in the agitator and the 
conveyor 6, providing quick and gentle freezing of 
the product. The simultaneous agitation of the 
product prevents the formation of too large ice 
crystals in the product, i.e. the fluidity of the product 
decreases as the product is conveyed slowly 
through the agitator and the conveyor 8. The 
refrigerating gas, passing into gaseous form when 
contacting the product, flows through the conduit 19 
and the throttle valve 20 down into the gap 21 and 
from there into the container 1 for precooling the 
product contained therein. 

By suitably controlling the feeding speed of the 
conveyor screw 7 and the amount of refrigerating 
gas supplied in liquid form, it is possible to impart to 
the food product concerned the required moulda- 
bility at the outlet end of the conveyor 6. From the 
outlet end, the mouldable food product is then fed 
by the screw conveyor 11 through the discharge 
conduit 10 to the pelletiser 12. This drops the 
moulded pellets onto a conveyor 23 which conveys 
the food product in pellet form into a freezer 24 for 
final freezing. 



The required mouldability is such that the moulded 
pellets will essentially retain their shape during the 
transport on the conveyor belt 23 into the freezer 24. 
The pelletiser 12, shown in more detail in Fig. 2, is 
5 mounted on the outer end of the discharge conduit 
10 and consists of a substantially parallelepepidal 
housing 25 provided in its top side with ah inlet 
opening 26 to which the discharge conduit 10 is 
connected, and an outlet opening 27 in its bottom 

10 side. Within the housing 25. two rolls 28 and 29 are 
mounted for simultaneous rotation while engaging 
each other. More specifically, the rolls 28 and 29 
have teeth of a complementary shape and are 
mounted on shafts 30, 31 in such a spaced-apart 

15 relationship that the teeth 32 and 33 of the rolls 28 
and 29, respectively, mesh with each other when the 
rolls 28, 29 are rotated by means of the motor 18 (not 
shown in Fig. 2). . .. 

In the embodiment of the pelletiser according to 

20 the invention shown in Fig. 2, the teeth 32 of the roll 
28 are considerably wider than the teeth 33 of the roll 
29. The teeth 32 are further formed with axially 
spaced-apart recesses 34. The shape of these 
recesses appears more clearly from Fig. 3. In a 

25 longitudinal section of the roll 28, the recesses 34 
thus are arcuate, e.g. circular-arc shaped. Their 
depth is smaller than the height of the teeth 32, and 
their centre distance in the axial direction is at least 
equal to the axial width of the recesses 34. 

30 The teeth 33 of the roll -29 may be formed by 
milling. The teeth 32 of the roll 28 may also be 
provided by milling, whereupon the recesses 34 can 
be formed by turning. These two working operations 
may also be performed in the reverse order. 

35 For guiding the product supplied through the 
opening 26 in between the rolls 28, 29, two guide 
blocks 35, 36 are mounted in the housing 25 above 
the respective roll. The guide block 35 has a profile 
which is complementary to that of the roll 28 in Fig. 3, 

40 while the guide block 36 has a circular-arc shaped, 
concave surface 37, the radius of curvature of which 
substantially agrees with the maximum radius of the 
roll 29. Alternatively, the guide block may have the 
shape shown by dashed lines in Fig. 2. 

45 The product fed through the opening 26 can thus 
pass through the pelletiser 12 only between the rolls 
28, 29. 

Below the roll 28, a doctor blade 38 is fixedly 
mounted. It has the same profile as the guide block 

50 35. Below the roll 29, a doctor blade 39 is mounted 
on a shaft 40 and biased by a spring clockwise. The 
shaft 40 in turn is mounted on a shaft 40' and also 
biased by a spring clockwise. When the roll 29 
rotates clockwise, the doctor blade 39 will thus 

55 follow the outer circumferential surface of the roll 29 
as a cam. 

The pelletiser 12 shown in Figs. 1-3 operates as 
follows. The product, plastically mouldable by partial 
freezing and supplied through the opening 26"*, will fill 

60 the space above the rolls 28, 29 and between the 
guide blocks 35, 36. When the rolls 2&, 29 rotate 
anticlockwise and clockwise, respectively, pellets 
will be moulded from the product iri the spaces 
which are formed by the almost complete closure of 

65 the recesses 34 by the roll 29, due to the 
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t C heS°n betW f" the teetn 32 of the roll 28 and 
the tooth gaps of the roll 29. The feed pressure 
should then be relatively high, such that the exposed 
recesses and tooth gaps are completely fiEHhe 
recesses 34 in the roll 28 are agairl , exposed as t£e 
engagement between the tooth 32 on the roll 28 and 
the corresponding tooth gap on the roll 29 ceases 
Thus the resulting pellets will drop through the 
opening 27 onto the conveyor 23 for conveyance 
•nto the freezer 24. The doctor blades sS^d 39 
ensure that the moulded pellets drop through the 
°£ h 9 ,5 PreVenting them fr °ro accompanySS 

figs 4 and 5 show an alternative design of rolls 41 
42 having teeth of identical profile. In this emoodi 
ment the teeth of both rolls 41, 42 have recesses 43 

T^in^T\' the Centre distance of w * cb ™ 
each roll is at least equal to the axial width of the 

recesses 43, 44. Further, the recesses 43 of one vol 
41 are axially located midway between the recesses 
^thero.^Theareaof^recesses^oS 

he surface closmg the recesses, thereby facilitating 
the release of the pellets from that surface, Tc^ T he 
same end, the side wal.s of the recesses may closely 

ftlnT f 3 3r °£ VeS Which " suitab «V- are also 
formed by turning. The rolls 41 and 42 can also be 

ZTT^u X mMn9 and tu ™9' ,he messes 
iooth " ^ eXtend,ng thr ° U9hout ,he 

JLh. e f VWe K th3t SeV6ral different Piffles are 

£ 2~ f V H u Ve SUCh 3 profile that the Y will slide 
hinh? 6 ! Ch ° ther durin 9 meshi "9. The tooth 

to te n ^, a ? anta + 9e °" S,y a,S ° be reduced re ' a «ve 
to the oil diameter, for instance be 1/10-1/20 

thereof. It )s also essential that the shape of the rolls 
.s such that no substantia, compression takes p ace 
into pe£ s St,CaNy m ° U,dabte materia » to ba fo-ed 
Several modifications of the pelletiser described 

JETS! H° $ f b 'irl hin the SCOpe of the inv a"«on. 
Thus the doctor blade 39 may be replaced by an 
axially extended wire which is caused to foJow the 

length may also be varied from the diameter of the 
screw conveyor 11 up to the width of the conveyor 

In another embodiment of the rolls 41 42 the 
ZSfVi 44 " d6eper *" tne "*gnt of the 

Z£S£ such a snape * at each 

roJsTt ^ • 3 C , erta ' n pOSition of rotation of the 

of tna s "rface portion between adjacent 
recesses ,n the same radial plane, which is the reel" 

the tL'tr 85 ^ ^ ,ar9Sr than the hei 9 ht * 

frn^f" 5f P . 9,letiSer fe used for ma king partially 
omer tEfSV ° f ° OUrSe be combi nad with 
?urthp? P » fre ! 2erS than tnat shown ^ R9- 1. 

advanta 9 e ™sly be connected di- 
rectly to the d.scharge end of the screw conveyor 1 1 
without using any discharge conduit 1 J mv8yor11 ' 
F«gs. 6 and 7 show the most preferred embodi- 
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rt n he 0 LiL m „ OU,din9 ; O,,S thS pe,,etiser accor <*ng 
to the present invention. These Figures show onlv 

Tdentic M ' ST ^ C °° Peratin9 th ^Sis of 
.dent cat design. The roll 45 has a cylindrical cavity 46 
and ,s rotatably mounted on a fixed shan 49 ^ 
means of beanngs 47, 48. On the roll 45 there is 
fixedly mounted a sprocket 50, by means of which 
the roll 45 is rotated. From one end of the shaft 2 

S p d l an , aX 'l b0, : e 51 lhrou9h the sha « and over 

ELT? 9th ° f the ° avity 46 - Radial th >"ough 
ho es 52 are provided in the shaft 49 within the 
extent of cavity 46. The holes 52 thus connect he 
cavrty 46 to the bore 51. An outlet pipe 53 is 
connected to the open end of the bore 51 Further a 
separate conduit 54 extends through the bore 51 
and out through one of the hoies 52 ana il 
terminated in the cavity 46 by a nozzle 55 

Has" T 9 a n h H%° Perati f " ° f the Pe " etiser accordir >9 to 
thmJL £ ' a J refr, 9 era »ing medium is suppLd 

noSssfnt ^ ndUit 54 Spra " ed through P the 
nozzle 55 into the cavity 46 where it will thus cool the 
outer W aB of the cavity 46 and, consequent* £e 
teeth of the roll 45. The refrigerating medium wh ch 

throfJh n,tr09en - fe ^" Sasified and L d 

%Z 9 k1 ° Pen,n9s 52 and tne >»« 51 out 
through the outlet pipe 53. 

thr y J? ea !l S ° f th ? above - d escribed embodiment of 
he moulding roll 45 and the roll cooperating 
therew, h , the food product, when being moSded 
■nto pellets between the moulding rolfs wSl be 

sets 10 such an extem that the nSSdi: 

pelle s will have a frozen crust of a thickness of one 
or a few mitoetres. this facilitating the removal of 
the moulded pellets from the moulding rolls and 
ensunng that the moulded pellets retain their shape. 

EEL f 2 '" 9 ° f the m ° Ulded pe,lets then stably 
takes place, as previously described, in a separate 
freezer of optional type. 

m I°M°, btai '] 1 f SUitab,e crust Sickness of the 
mouWed pellets the temperature of the moulding 
roll 45 is suitably sensed by means of a suitable 
rnnH°> ^ : he fl0W ° f refn '9erant is fed through the 
conduit 54 into the cavity 46 depending on the 
temperature sensed, such that it is maintained at a 
value required for the desired crust thickness. 

Claims 

1. A pelletiser for making pellets from a liquid 
or semiliquid food product which has been 
refngerated to mouldabie consistency, said 
pelletiser having two moulding rolls (28 29- 41 
42; 45) between which the food product is 
formed into pellets, characterised by a refrio- 

erat ,TJ 54, 55) for coo,in 9 at least one moulding 
roll (45) so as to bring about surface freezing of 
the food product during moulding thereof into 
pellets. 

2. Pelletiser as claimed in claim 1, charac- 
terised in that said one moulding roll (45) has a 
cavity (46) Into which said refrigerator (54 55) 
feeds a refrigerant. " ' 

3. Pelletiser as claimed in claim 2, charac- 
tensed in that said one moulding roll (45) is 
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rotatably mounted on a fixed shaft (49), through 
a bore in which said refrigerant is fed into the 
cavity (46) of said roll (45). 

4. Pelletiser as claimed in any one of claims 
1-3, characterised in that the rolls (28, 29 ; 41, 
42; 45) have teeth of complementary shape and 
identical profile, that the teeth of both rolls have 
axiaity spaced-apart recesses (43, 44), the 
centre distance of which is at least equal to the 
axial width of said recesses, and that the 
recesses of one roll are axially located midway 
between the recesses of the other roll. 

5. Pelletiser as claimed in claim 4, charac- 
terised in that the radial depth of the recesses 
(43, 44) is larger than the height of the teeth. 

6. Pelletiser as claimed in claim 4 or 5, 
characterised in that the recesses (43, 44) have 
an arcuate profile in an axial section of the 
teeth. 



7. Pelletiser as claimed in any one of claims 
4-6, characterised in that the teeth (32, 33) 
have a rounded shape. 

8. Method for making frozen pellets from a 
5 liquid or semiliquid food product, characterised 

by refrigerating the food product into mouldable 
consistency, feeding the mouldable food pro- 
duct into the nip between two cooperating 
moulding rolls, cooling the moulding rolls 
10 during the moulding operation so as to form 

surface-frozen pellets, and thereafter subject- 
ing said pellets to final freezing. 

9. Method as claimed in claim 8, charac- 
terised in that the cooling of the moulding rolls 

15 is so adjusted that the moulded pellets are 

completely enclosed by a frozen crust. 
10. Method as claimed in claim 8 or 9, 
characterised in that said cooling is carried out 
with liquid nitrogen. 
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